. Purpose: To describe morphometric details of the human aqueous humor (AH) outflow microvasculature visualized with 360 degree virtual castings during active AH outflow in cadaver eyes and to compare these features with corrosion casting studies.
Purpose: Aqueous flows from Schlemm's canal (SC) to the aqueous veins by cyclic pulsatile mechanisms that depend on TM movement(1) and become abnormal in glaucoma(1). We hypothesized that OCT could detect and measure pulse-induced TM movement. Methods: Monkeys (Eye 1: Nemestrina, sex (F), 4.2 y/o, 4.8 kg.) (Eye 2: Fascicularis, F, 15.8 y/o, 7.1 kg. Perfusion system provided pulse waves that were monitored in-line by a pulse transducer. Trigger device synchronized pulse wave and OCT data acquisition. TM movement was measured by an OCT device that had sensitivity to tissue motion at the nanometer (nm) scale. TM displacement was measured at 5 locations: nasal, inferiornasal, inferior, inferiortemporal and temporal in each eye. At 1 site (temporal R eye, nasal L eye), intraocular pressure (IOP) was raised stepwise from 5 to 50 mm, and then lowered stepwise from 50-5 mm Hg while generating an operator-induced pulse (amplitude 3 mm Hg, frequency 1 pulse/second) at each pressure level. Results: Cyclic waveforms reflective of TM movement detected by OCT were all synchronous with cyclic pulse waves (Fig) . Location-dependent TM displacement varied markedly being much greater in the 4.2 y/o: mean = 1,464 ± 706 nm, range (634-2600 nm) than the 15.8 y/o: mean = 357 ± 158 nm, range (171-635 nm) monkey. Ascending and descending TM displacement curves were very similar in individual eyes. Accordingly, measurements at each ascending and descending IOP step were averaged. Pulse-induced TM displacement & Schlemm's canal size decreased markedly as IOP increased (Fig) . Mean TM displacement in nanometers at 5, 8, 10, 20, 30, 40, and 50 mm Hg IOP was in Eye 1: 1117, 550, 406, 173, 42, 26, 24 (r = 0.88; p = 0.017); Eye 2: 869, 654, 341, 247, 155, 113, 109 (r = 0.82; p = 0.042) . Conclusions: In this pilot study, OCT imaging was able to detect and measure pulse-induced TM movement as well as TM displacement differences between limbal locations and between eyes. TM displacement amplitudes decreased markedly as IOP increased and SC lumen progressively closed. TM movement is dependent on properties of TM tissue elasticity and compliance. Non-invasive measurements by OCT permit assessment of these TM functional properties that may be important to maintaining IOP within a normal range. 2 Department of Bioengineering, University of Pittsburgh, Pittsburgh, PA. Purpose: Individual cross-section measurements of SC may not adequately characterize its size and morphology due to structural fluctuations. The purpose of this study was to evaluate the rates of local fluctuation of CSA and circularity of SC. Methods: Six eyes from six healthy volunteers were imaged using Bioptigen spectral-domain optical coherence tomography (Bioptigen Inc., Durham, NC). From a 4mm length segment (40 slices, each comprised of 700 a-scans) of SC, 1mm (10 slices) was selected that contained good visualization of SC throughout. The changes in cross-sectional area and shape of SC within 100µm were quantified sequentially (slice to slice) through the selected 1mm length, yielding 9 measurements per subject ( Figure) . The area measurement technique and its reproducibility have been described.
1 Shape was automatically assessed by circularity (a morphology parameter; a continuous value from 0 = perfectly flat to 1 = perfect circle). Visualization was subjectively optimized and all measurements done in Fiji (ImageJ 1.45q, NIH, http://imagej.nih.gov/ij). Results: The average and standard deviation CSA and shape across all subjects were 4412.58 ± 2916.95µm 2 and 0.42 ± 0.15, respectively. The average and standard deviation slice to slice change of CSA and shape across all subjects were 280.43 ± 1903.63µm 2 and 0.00 ± 0.17, respectively. Individual subject's CSA, CSA slice to slice change, circularity, and circularity slice to slice change showed the same variability (Table) . Conclusions: Large variability was observed in size and shape in a very short distance along SC. Analysis of SC should include sampling from multiple locations to ensure the validity of the measurements. 2 Department of Ophthalmology and Vision Sciences, University of Toronto, Toronto, ON, Canada. Purpose: Aqueous humor (AH) drains non-uniformly through the trabecular meshwork (TM), and factors governing such "segmental" outflow patterns may be important determinants of outflow resistance generation. Downstream of the TM lies the inner wall of Schlemm's canal endothelium (SCE) that forms micron-sized transendothelial pores. We hypothesize that pores are necessary for AH filtration across SCE and that pore location therefore coincides with outflow segmentation in the TM. To test this hypothesis, we examined the spatial relationship between local SCE pore density and outflow segmentation. Methods: A solution of fluorescent tracer nanoparticles (20nm, sulphate coated, 0.005% w/v) was perfused at 8 mmHg into two ostensibly normal cadaveric human eyes to identify segmental outflow patterns in the TM. After immersion fixation, eyes were dissected to expose the inner wall, SCE was stained for the endothelial marker CD31, and was imaged en face with confocal microscopy to visualize CD31 and tracer distributions. The same samples were then processed for scanning electron microscopy (SEM) to visualize SCE pores. Image morphing was used to superimpose the confocal tracer image onto the SEM image, using a polynomial local weighted mean algorithm to match common landmarks between CD31 and SEM images. Four regions of interest (ROIs), 150x50 µm, were chosen in each quadrant, and we measured pore density (n: pores/mm²), pore diameter (D: µm), and tracer intensity (TI) in each ROI. To account for mapping inaccuracies, ROIs were shifted by 10µm in all directions to provide confidence intervals on TI. Results: We observed a significant positive correlation between TI and total pore density (p<0.005; R²=0.76) when pooling data from all quadrants. The same relationship was observed within individual quadrants, but only for paracellular "B" pores (p<0.05) and not for transcellular "I" pores (p>0.49). A strong correlation was observed for pooled data between TI and the nD -product for B-
